INTRODUCTION
In the current study, we have revised the design/analysis process as follows: [2, 3] .
In this paper, we describe the conceptual design and detailed analysis of a PV/RFC-based EPS to provide surface power for human on Mars.
EPS performance, mass and deployed area predictions are discussed along with environmental factors and trade study results that helped to guide system design choices.
MARS ENVIRONMENTS
Mars environments strongly influence the design and operation of surface power systems [4, 5] . Foremost of these influences is atmospheric dust. Airborne dust particles scatter and absorb solar wavelength radiation to affect the magnitude, angular distribution and spectrum of solar insolation.
These effects are most pronounced during great dust storms (with an area > 106 km2) with durations over 100 days and peak opacity (or optical depth (OD)) greater than 6. These storms occur with a yearly probability of 30% to 80% [6, 7] . Local dust storms (with an area < 106 km2) occur with 5% probability in Mars equatorial regions and have only a minor impact on NASAJTM--1999-209288 I seasonal insolation due to their limited size, duration (a few days) and moderate OD (-1) [8] . Sunlight is also obscured by dust hazes, ground fogs (specific to site and local weather), CO2 and water ice clouds [9] . These clouds do not greatly affect mid-latitude seasonal insolation due to their limited size and abundance at higher latitudes and higher OD values. Under clear skies following dust storm activity, dust particles precipitate and collect on surfaces reducing the transmission of light (harmful to PV arrays) [10] and decreasing surface radiative emission (harmful to heat rejection radiators) [5] . Solar cell current loss from dust precipitation, 0.28% per sol, was measured over a short period of time in '1997 during the Pathfinder Mission [11, 12] . Figure  lc ). Membranes are not populated with solar cells within -0.5 m above the surface to avoid being covered by saltating grains of soil [22] . As a more advanced solar cell option, CulnS2 thin films [30] [31] [32] Storm seasonal, temporal and spatial (versus landing site latitude) characteristics are described in [8] . Dust storm peak OD was taken as the average of the lower limit of measured OD and the estimated maximum OD value for storms encountered by the Viking Landers [40] .
This leads to a peak OD of about 6, compared to 3.5 in [8] , for the second dust storm at the Viking 1 landing site.
A peak OD of 6 is consistent with that derived from lander pressure measurements [41] assuming use of a 0.79 value for dust particle, spectrum-averaged scattering asymmetry parameter from [40] .
Relationships for Sun zenith angles, array solar incidence angles and the beam, diffuse and albedo components of solar insolation are given in [8, 42] . Solar insolation components are based on a "net flux function" that is dependent on solar zenith angle and OD [9] . 
